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Cloning of Oryza sativa N-glycanase gene (OsPNGase A) and
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Abstract: N-glycanase is a class of deglycosylation enzymes, widely used in the study of N-glycosylation modification of
glycoprotein. In this study, an N-glycanase gene (OsPNGase A, XM_015775832) with high GC content (69.48%) was cloned
from rice and then the yeast secretory expression vector pPICZ(a)A-OsPNGase A was constructed for the purpose of
transformation to Pichia pastoris. After induction in Pichia pastoris SMD1168H, the target protein was purified by DEAE
Sepharose and HisTrap HP chromatography, with ayield of 12.3 mg OsPNGase A from 1 L fermentation medium, showing a
specific activity of 258 U/mg. SDS-PAGE revealed that the purified OsPNGase A was a single band and showed consistentcy
with the expected molecular weight. OsPNGase A could act on transferrin recombinantly expressed in rice, avidin
recombinantly expressed in corn and horseradish peroxidase. Furthermore, OsPNGase A showed higher activity than
commercial PNGase F towards avidin. OsPNGase A displayed the highest digestion activity at pH 6.0 and 40 °C, and was also
active in the neutral and alkaline environment. Despite the fact that OsPNGase A was inhibited by reducing agents and
surfactants, it still maintained partial enzymatic activity in 100 mmol/L B-ME or DTT. Therefore, the successful expression of
rice OsPNGase A provides a new tool for the study of plant glycoproteins and the establishment of yeast secretion expression
system lays the foundation for the preparation of PNGase A.

Keywords: PNGaseA, gene cloning, secretory expression, glycosylation
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z1 3I¥MMEER (TRZL&RERIRERFS)
Tablel Primersinformation

Primer name
OsP-F

Primer sequence (5'-3")
ATGGCGGAGTCGTGCTACGTGCG

OsP-R TCACGAGCTCAGCCGTGCCACT

POsP-F GAAAAGAGAGGCTGAAGCTTCACCTC
TCAAGCTTCGGCTATCTGCCT

POsP-R TCAATGATGATGATGATGATGCGAGCT

CAGCCGTGCCACT

piLinearSac-F CGCTCATTCCAATTCCTTCTATTAGGC
piLinearSac-R AGCTCCAATCAAGCCCAATAACTG
5'AOX GACTGGTTCCAATTGACAAGC

3'AOX GCAAATGGCATTCTGACATCC

The homologous arm sequences were underlined.

1.2.4 OsPNGase A
YPD 28 °C 220 r/m
ODgpo=2.0 50 uL 3000 r/min
BMGY 5 mL
BMGY 28°C 220r/min ODgx 2.0
20 mL BMMY
24 h 1% (VIV) 96 h
10 kDa
DEAE-Sepharose
HisTrap OsPNGase A
SDS-PAGE
Bradford [24]
1.2.5 pH

(0C 4C 25T

37°C 50°C 60°C) pH(40 50 60 7.0

80 9.0 10.0
OsPNGAase A
1 pL Avidin (5 mg/mL) 15 ul pH
95 C 10 min
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2 uL 10% NP-40
5h 15% SDS-PAGE
10 50 100 mmol/L

0.1pg

DTT/pB- 01% 05% 1%
Triton X-100
1.2.6 OsPNGase A
1.25 TRF HRP
Avidin OsPNGase A
12.5% SDS-PAGE OsPNGase A
1 ug Avidin
1 (V)
1.2.7 OsPNGase A PNGase F
1.25 1 muU
PNGase A PNGaseF 37 C 5h
15% SDS-PAGE
2 BREM
2.1 OsPNGase A #EE 5 F 59
cDNA
OsPNGase A ( 1 ORF
1851bp 616 25
63.8 kDa
497
bp
2 000 —
1000 —
500 —
250 —
100 —

Bl 1 OsPNGase A E[E /) PCR ¥ 1
Fig. 1 PCR amplification of the OsPNGase A gene.
M: DL2000 DNA marker; 1: PCR product.
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2.2 OsPNGase A fEEEFREE R PIIRIL S
pPICZ (0) A-OsPNGase A

SMD1168H 100 pg/mL Zeocin  YPD
5"A0OX 3 AOX

PCR ( 2A)

OsPNGase A SDS-PAGE ( 2B)
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OsPNGase A 12.3 mg/L
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3A OsPNGase A

pH 6.0-10.0

pH 6.0( 3A 3) 0-70C
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OsPNGase A EHERAM M RIEKXRAENL (B)

Fig. 2 PCR screening of P. pastoris clones with
OsPNGase A integrated and purification of recombinant
OsPNGase A. (A) PCR detection of Zeocin-resistant
P. pastoris. Lane 1 and 2: PCR products of two separate
Zeocin-resistant P. pastoris clones. M: DL2000 DNA
molecular weight marker. (B) Secretory expression and
purification of recombinant OsPNGase A. Lane 1 and 2:
medium of P. pastoris after induction with methanol; lane
3 and 4: medium of P. pastoris before induction; lane 5
and 6: purified product of OsPNGase A with
DEAE-Sepharose and HisTrap immobilized nickel
chromatography, respectively. The black arrows indicate
the target gene and protein band, respectively.
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Fig. 3 Effects of pH (A) and temperature (B) on
OsPNGase A activity.

X cjb@im.ac.cn

425




426

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech

kba M 1 2 M 3 4 5 6 7 & M
116 ;

B 4 125% SDS-PAGE #ill OsPNGase A Xf 7~ [E] &
EERIHEREEK

Fig. 4 12.5% SDS-PAGE analyzed the deglycosylation of
different glycoproteins with OsPNGase A. (A)
Recombinant human transferrin from rice was incubated
for5hat 37 C with heat-inactivated OsPNGase A (lane
1) or active OsPNGase A (lane 2), respectively. (B) HRP
from horseradish was incubated for 5 h at 37 C with
heat-inactivated OsPNGase A (lane 3) or active
OsPNGase A (lane 4), respectively. (C) Recombinant egg
white Avidin from corn was incubated at 37 ‘C with
heat-inactivated OsPNGase A for 5 h (lane 5) or with
active OsPNGase A for 3 h (lane 6), 4 h (lane 7), or 5 h
(lane 8), respectively. After enzymatic digestion, samples
were analyzed by 12.5% SDS-PAGE. The black arrows
indicate the deglycosylated protein products.

Triton X-100 DTT
(%, VIV) (mmol/L)

B-ME
(mmol/L)

kba M 0.1 02 1.0

10 50 100 M 10 50 100

B 5 Triton X-100 (A), DTT 1 p-Fi&ZE (B) xt
OsPNGase A &1 B E T

Fig. 5 Effects of Triton X-100 (A, lane 1-3), DTT (B,
lane 4-6) and B-mercaptoethanol (B, lane 7-9) on
OsPNGase A activity.
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B 6 15% SDS-PAGE #&l OsPNGase A F 4L #9
PNGase F 3t Avidin B9 & HEE 1L

Fig. 6 15% SDS-PAGE analyzed the deglycosylation of
Avidin with OsPNGase A and PNGase F. Avidin was
incubated for 5 h at 37 °C with the PNGase F (lane 1),
heat-inactivated PNGase F (lane 2), OsPNGase A (lane 3)
and heat-inactivated OsPNGase A (lane 4), respectively.
After enzymatic digestion, samples were analyzed by
15% SDS-PAGE.
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